Dual effect of 1.4-dihydropyridines on Ca2+ inflow into rat pancreatic islet cells.
The present study aimed at comparing the effects of nifedipine, a dihydropyridine "Ca2+ antagonist", and of BAY K 8644, a dihydropyridine "Ca2+ agonist", on the short term (5 min) 45Ca uptake and the cytosolic Ca2+ concentration of rat pancreatic islet cells incubated in the presence of physiological concentrations of glucose. Nanomolar concentrations of nifedipine increased the short term 45Ca uptake while micromolar concentrations decreased it. Cd2+, an inorganic Ca2+ channel blocker, reduced the stimulatory effect of nifedipine. Low concentrations of BAY K 8644 stimulated 45Ca uptake whereas high concentrations decreased it. In contrast, verapamil, a phenylalkylamine type calcium antagonist, only provoked a dose-dependent reduction in 45Ca uptake. Lastly, low concentrations of both nifedipine and BAY K 8644 raised the fluorescence intensity of fura 2 loaded islet cells. These findings indicate that nifedipine and BAY K 8644 may exhibit agonistic and antagonistic actions on B-cell voltage-dependent Ca2+ channels. This dualistic behaviour is markedly concentration-dependent and appears to be inherent to the 1,4-dihydropyridine compounds.